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Detailed Description of the Invention 

This invention relates to a zinc electrode that is used in air-zinc batteries and 
nickel zinc batteries and its object is to improve battery performance, 

Conventional zinc electrodes aie made in the form of a paste in which zinc 
powder, a gelling agent and an electrolytic solution are kneaded or by molding a mixture 
of zinc powder and non-hydrophilic binding agent under increased pressure. In the 
former case, an excellent reaction for generating electricity can be effected because the 
electrolytic solution is sufficiently retained in the vicinity of the reaction surface of the 
due. However, the gelling agent undergoes degeneration and its function deteriorates in 
the electrolytic solution, or, if stored for a long period of time, the zinc powder and gelled 
electrolytic solution separate, with battery performance decreasing. On the other hand, in 
the latter case, although there is superior mechanical strength, because the binding agent 
is non-hydiophilic, there are the drawbacks that it is difficult to retain a sufficient 
quantity of electrolytic solution necessary for the reaction to generate electricity in the 
vicinity of the zinc reaction surface, that the zinc utilization rate is extremely poor and 
that the internal resistance of the battery increases . 

This invention, by using an electrode comprised of a mixed molded body of zinc 
powder as the active substance and partially acetylated polyvinyl alcohol, provides an 
electrode that has a suitable mechanical strength for use as an electrode, that is stable in 
the presence of the electrolytic solution and that regularly holds the electrolytic solution 
necessary for reactions generating electricity in the vicinity of the zinc reaction surface. 
We shall now describe a working example of this invention. 
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Thirty parts of an acetylated solution were taken, in which were mixed 
proportionately 50 parts of methanol (parts by weight, the same hereinafter), 20 parts of 
water, 22 parts of zinc sulfate and 10 parts of formalin. The solution was added to a 
mixed powder of 90 parts of amalgamated zinc powder and 10 parts of polyvinyl alcohol 
powder. After thorough mixing, the materials were then molded under increased pressure 
into a desired shape and were subjected to heat treatment for 30 minutes at 150°C The 
polyvinyl alcohol was partially acetylated, and the zinc powder was bound and washed 
with water, with a porous zinc electrode being formed. 

In this working example, we described a case in which an acetylated solution was 
added to a mixed powder of zinc and polyvinyl alcohol and heat treatment was 
performed However, polyvinyl alcohol powder that has been partially acetylated in 
advance and zinc powder can be mixed and a porous electrode can be formed. 

From the experimental results, it can be seen that the degree of acetylation of the 
polyvinyl alcohol should be 25 to 50 mol%, and, preferably, 35 to 40 mol%. When it is 
less than 25 raol%, there is a tendency for the mechanical strength of the electrode to 
decrease. When it exceeds 50 mol%, there is a tendency for acetylation to proceed to 
excess and for the holding capacity of the electrolytic solution to decrease. 

As discussed above, this invention is comprised of a mixed molded body of zinc 
powder as the active substance and of partially acetylated polyvinyl alcohol. Because the 
partially acetylated polyvinyl alcohol is crosslinked with some of the hydroxyl groups 
and becomes poorly soluble in the electrolytic solution, it has sufficient mechanical 
strength even in the electrolytic solution. Further, because a sufficient quantity of 
electrolytic solution is regularly held in the vicinity of the zinc reaction surface due to the 
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hydroxyl groups that remain in the polyvinyl alcohol, electrical resistance i$ low and the 
zinc utilization rate amounts to a high rate of 80% or greater in the electrode of this 
invention, in contrast to electrodes using non-hydrophilic binders in which it is on the 
order of 50%, with the result that it can be effectively used. 

The term acetylation in this invention is a general term for crosslinking by 
aldehydes. Similar results are obtained by both acetylation and butyrylation. 

(57) Claim 

1 . A zinc electrode comprised of a mixed molded body of zinc powder and 
partially acetylated polyvinyl alcohol. 
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